supported by the University of Adelaide. On the basis of the high-quality presentations at the forum, the speakers were invited to submit enhanced and extended versions of their presentations for publication in a special issue of the International Journal of Structural Health Monitoring. After a rigorous pre-screening by the executive committee of the journal, peer review and revision process, 10 papers were accepted for inclusion in the Special Issue.
Civil structures are usually large and contain many structural components. Most of these structures are unique, and hence, there is no single technique that can fulfill all essential requirements for SHM of these structures. This makes the development of SHM for civil structures particularly challenging. This Special Issue addresses a wealth of topics relevant to the SHM, covering both local and global approaches. A structural failure at a local safety-critical section could lead to catastrophic failure of structures. Mustapha et al. presented the use of guided ultrasonic waves generated by piezoelectric ceramics transducers to detect corrosion at rebar of reinforced concrete beams. Ng proposed a Bayesian approach to quantitatively identify damages in beam-like structures using guided ultrasonic waves. Instead of only pinpointing the multivariate damage characteristics, the uncertainty associated with the damage identification results was also quantified. Dackermann et al. demonstrated a supervised machine learning approach to detect damages in timber utility poles using damage feature extracted from guided ultrasonic waves. An autoregressive method was used to extract damage features in the study. In addition, Li and Hao proposed a damage identification method of a substructure using a wavelet domain response reconstruction technique. Different to the aforementioned damage detection approaches, this method detects damages on a substructure rather than targeting a single structural element.
The global approach is another attractive method for monitoring civil structures. Khoa et al. presented a study of SHM for Sydney Harbour Bridge. A random project algorithm was used for dimensionality reduction on the measured vibration data, and then a machine learning approach was used for damage detection. Bandara et al. proposed a damage detection method using frequency response functions (FRFs). The method employed the principal component analysis to reduce the dimension of the vibration data and an artificial neural network was then used for damage detection. Dackermann et al. proposed to use cepstrumbased operational modal analysis to determine FRFs from measured vibration data. Principal component analysis was applied to reduce the data size of the FRFs and then an artificial neural network was used to detect damages in structures. Ali and Ying presented an experimental study using an autoregressive moving average with exogenous input (ARMAX) model to quantify the measured vibration data. An iterative selffitting algorithm was proposed to construct and fit the ARMAX model for damage detection. Nguyen et al. presented a statistical damage identification method using the Mahalanobis squared distance. A controlled data generation scheme was proposed, which is based upon the Monte Carlo simulation method combined with several controlling and evaluation tools, to compensate for data shortages and improve computational stability, and hence, the reliability of damage identification using Mahalanobis squared distance. The proposed method was also fully validated using the field measured vibration data.
As the guest editors of this Special Issue, we would like to thank the authors who willingly submitted their high-quality work to realize this Special Issue, and all the anonymous reviewers who provided detailed and constructive review comments to the manuscripts submitted to this Special Issue. Finally, we would like to express our sincere gratitude to the Managing Editor and Editor for Special Issues, Douglas A. Adams and Victor Giurgiutiu. We would also like to thank Monaz Gandevia, Mervyn S. George, and Pooja Khatri from SAGE Publications for assisting the publication process. Finally, we would like to thank the Associate Editor Xiaoming Wang for initiating the publications of this Special Issue.
